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Twentvetwo compoittids were ested as vesidual daponlts
againt Musea dvmestica L. and Blattells germanica {L.)
o paimtad and unpainted gabvanised nictal, tempeied
masonite. and asphall tile surfaces. The applications’ weie
made a1 M), 100, and S mg per sjuaie {oot except ar
ronned and dimethoate, Dimethoate was the most cllective
unnlmmd agalnse M. domestice when all | srfawes are
consilerasl. Op ahie Indisidual supfaces dlinethoate was most
clfective on painted mcial, Hevonles Y69 [0 (2 propasiyl-
oxy) phenyl uethykearhainate] on unpainted tuua\ and

tempetad waswonite and Bayer 37341 (1 (methylthio) -33
xy 13l methyhaarbamare] on asphatt tile. Herculus 9699 way
the nunt eifectise tunicant againge . germanics on all {
suifaces, On theindividual surfaces Baygond (o-iwpropox.
plicin] methyleathamate), was most ellective on painted
metal. Herciles %% on unpainted metal, Hayree 46670
(el 0-‘::- (cthylthio) -6omell|)l-l-||)rimidin}|l ety
thphmmtllnam on tempeicd mawnite aml Hercules
D6 o asphiale e

Conttol ¢llerts lov the house Hy, Musen dumesticn
L., wud Tor the Gesian cockioach, Bluticlla germanicn
(L. sely upon vesidual wreatment of the infested
ateas #s one of e principal means of combaling
these pests, Sioce the advent of widesprewt resivauce
10 the chtarinated hydrocarbon compounds in popu.
ltious of both species, various  organopliosphorus
compoutids Juve been uwd, However, these com-
lmumls. with the exception of diincthoare, generally
ack the residual characierist{cs of DDT, diclirin, and
rebuted chemicals, Varfation in insect kill with the
same 1oxjcam on different susfaces has been 1epostedt
by various workers (School et al. 1962, Machis and
Schioof 196%). This swdy reports on the effect of
; heated sutliaces onn the resfdual activity of 22 roxi-

canty, tepresenting 4 classes of compouncds, agalnst
M, domestica amd B, germanica.

Muruom. =M. domestien.—The equipnient and tech.

1 Acepied for publication Februay 11, 1966,

nigque desctibed by Jakoh and Schoat {1963) with
minor moditicaions were ved in ahese tests, The
treated panels (3% 12 in) were litted into a wooden
fumework amd hekd in plae by a wire spring 10
form a rectimpular chamber, the ol surface area of
which was | 1t Fach opening and untreated end of
the fmmewark was fited with i removable metal
collarflange, Between each testing operation thewe
picces were yemoved am? cleaned 10 mininize the
Powibility of cumuiutive contamination. Slnce the
chamber wis wsed in a vertical posiion, the “knocked
down™ house flies [ell onto an untreated surface, The
1 types of surface materials used were metal, painted
metal, masonite, and asphalt tile? "The experimcntal
cotpotids are lsted in Table 1! ,
Three-day-old insectary-reared adult house Ries {sus-

2 painted sccording (o Navy Snweartions with a colt of sine
;hlml.:le vimer fovmulse #6 and 2 oay semiclon white; emh
ns:lbo.wf. "'u'lhhh N'Th!"?ik%- lﬂ‘ﬂﬂw‘n"‘“’ nse, it and

Ivp of ttnde nachws is foy b € rposs on does
™l ((‘:M“ult rosdorsemsent by the Public llr‘:rm Service,
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Table | —=Chemical womposition ol tested wmpossth
whith luve bo appies od comio sanicss

Desig:
nation Chwemica' Compunition

Baygon®  piwpropa iens) ety loanbanate

n-23y ametbsl ot puethsdthio) phiongl]  medind
ibre npllulmﬂu’c il

ML O {8 cmeinhiinoy e ely] ity lgtosphi.

tothoate
137344 1- (methishihio) 3.5 sabl metinloaibamate
LI O diveetlnl 0 L eltee i telsl pheosphore.
tHivane

Iy 163G el O-[2 cetlin il 6 metdinl b pyiimie
iy} cthstptasplionotioate

Cl 4208 02 ddmnalivd O (uiphn, alpha, aiphe-ui.

oo Fatgaes vqedvly  methy lpdanphorica -
thinate

Hor 38160 0,0 diciin} phmrlmlmlullln.llq: Mester wilh
3 (uetcaprotmetha B -2 boneotbaanhineny

Hee Sab o- @2 propanylony) phiemd by lasbamate
JERS 22 35 dhisopnopyIphiensl methali i bamate

N 20y 02 chle | ninoplessly O wraom)
ctiniphmpbunsiioae ’

U el S paaolyl cthalplosphonoadithione
€ eyl do b et siphesplimodithioate
N-2790 O-cthy 13 plems | el lptisphionodithisae
S 7138 enaslidose methy ) phosplsnsdithioae
UG 10858 s-bapropslphieml methy loatbamare

N 37
N2y

* Abueviations for company devguatins gt B = Haver, P -

Mot Chemicsl Co Yier = etaul * =
Huder Lhemual Lo, 5 o \uurlr: .l 1.1:":(2'?':'.'..";'13 !;lu;fu_lf
Chembeal Co, T4 2 4y Cartede Cleimecals Lo

ceptilile snbess indicated ahorwise were usad in the
s Laghey o 120 dulin (imived sese N owele e
tened b tie eneegence cage tooa prlastic oiseds s
e, hen anderred by compressed ait o the ey
Hsure chamber, Ater 30 min exposute, the fies were
duwn by compieswd ain I o siacen-wire Ninlding
cage el held winh Jood at 80°F sl 5090 ku lor the
20 by anortaliny connt, Doy the lepale marbility was
cwomiderad, Each comeenttation was seplivated 3 times
un tach ol thie § sutfaces, and unneated chicehy were
s i each test,

B geomanicn =" Lhe wme pancly cmployed o the
house My tesrs were used Jos the o kioach st
ments, Pwonty 10 25 young adalt cuhaoscics {mivud
wavs) of the Fto Rucker* wiain were plaed in o tale-
totted cantainer @liaom 345 o, height 205 ing with
Yain, holes tilled in the botiom e allow agr ey
chaage, "L he containers were imerte! oy the poniels,
ueld togerher i a hovisconud position (Fig. 1), amd
the test inseets contined lur 3 hr, On semonal they
wive placed §n o pint jor, prevlded with i leborators
chow peller and 1056 haney water, and helld ar RO°F
aml F0% mu tor the 2100 wottality conne. Oty she
fenale mortadity was comicfereed in the sl Fach
Loneentistion was aeglicated 3 times on cad of the
4 sutlaces. Untreated ohedks wese omal i earh toy
as well as a dicinon stamlanl, The tennpotinds tested

4 Rraistant G thibrdare, dickliisg, and lindane.

FLaan sso Scitoos: Bt et o Sektact e Risiotas il

ate tisted acconding e chasses i "Fable 20 Emuldsion
Tovmulbativms (31 ratia ol conentrae to 114 of thwe
candistare compouidy were wsed, Fhe ol ;n{mw lox
all pevicanty was 20 ‘Priion X33 dn sslene, Lah
tonnulaion sas spraved (301 in") o | pancls of
carh suthe type at a e of Bl 0® by pasing the
pranchs beneah an B Teejee norde (83 (0] abose
the panchy . D the spoaying opetation the for-
muplasions wire agisated comstantly by o magnetis
stinier. T he toncentstion was saried (o give 3 dovages
(%, 100, and 2000 1) untess otherwise dndicited,
Muee diving overnighi, the teshidues were teseed at
Falay and at Bweek intensaly il aliey Lailed® Bee
twern toats the panels wore stored i onbicdes naine
taied at approsioarely SOF amld under negative i)
resaste,

Risvtean M, domerticn.~Data e the 21 com-
provneds apainnt M. demedtioe: (Fable 33 showedd thn
the 6 phosphonmithioate compoimds were telaisely
incllective i dosage tates on the § e sunfages,
exceprt lor dinethone whicogase 11 26, a1 20 weeks
of spislactny Lills on painted and onpstned metal
el masonite, woapedtisely,

OF e Y plsphimothionswe wompoids tesed,
30287 aand 131008 gave the Jougest esidingd astion
on the b oeest sinbines, with the Laney i omtstanul
i, WX gove 1 25, 17, il 31 weeks of satis
Eutory Kills an pained metal, sapainted mewl, ma-
smite, ] tile, respeativels, at 200 g 12 alihoagh
at ot doseee N 30227 was natheddy sugction
BAUAS an ] osindace (pimed metaly . Feathion gawe
kenmd sesilts on unpaitted metal a1 50, 100, os 200
nug 10 bt woas pewon o the other 3 snbaces, Residies

Erfontabiiees af o bnbow Sttty calier eagumnre ol 9 nine bor Bos
and 1 b bor v bt bes s gte consefersl mimatinfaonmy,

P, L—Cochtianbies confinesd to treated sindaces under
tafe st containens

e Jorrsar ob Foonosie Fatosvtonivg

Table 2=List of compoumls acconding 10 Qases testedd
againot Duth M, domertica ad 8, geovtanden,

Tpe
Clan Campmmitils fuumula
phosphate dichilmvn LTI
ikl N
pu—t
L ka1
phios gt bdoate Baved W17, LTI
Moo, 118, =
HdviGi fr=-0—t
O3 2N 4
divvinom PRl ])
lvmhion
ottt
Ststdlvy
N2l
Pliosphoiodithivate  duietloate LTI Y
f1-3816D AN
ST ES p=s-?
Saallee
NN Y=o
N
N2
v lutinate avpon "
" i
RUSLY b =N,
LIRY 1122 .
N :
W

af Standtor NG gave Kills of 11 and 1 weeks an
neasiite and uspainted metal bnt were inetledise on
the other 2suilaies,

‘The 2 componds of e pliosplate (as (Lalile
3) . naled and didhlotvos, were inddledtive on the un.
paitted metal wid showed limied residual action on
the other susface,

F the caetbarate tompounds, 160, B.37311, sl
PRS2 e i gl gave clvctive Lills for the
longest pevienls on 3 of dhe b setaoes (Table 3,
D373 13wl TTRS-LI228 were ineflective on masnite.
while TN displased its shiortest persistence on
painted meral, WITIVL and TSR were the mos
eilcitive ol all the compontids tesied on onpainted
inetad and tile,

B, peymanicd.~Agabust the Getipane cochaaach, all
wtepanids ol the phoasphotodithioate or the phos
plute das e & weehs i less of ellective Lills ot all
dosuges with the exception of 1178 16D which wne 11
woeehe of satisfaciny aesults ar 200 g e on un-
poaitited metal, aned dissinon whilh gave 3 aml 8
wetky of cffeaive kills at SO0 and 84 pge it on tite
(Lalile: 1}, .

O e phasphotatiiunate conpends, only B-30237
A0 s T e mete tan 2 weehs {7 waeeksy elfee.
tive Milly when applivd 1o painted galvanized metal,
On ungainted matal atd asonite B3O8, 1 W4T,
and Stantller N-21H were the mos clledise tosicangs,
On sphate tite, only B-33008 ar 200 opgdet was etlee
tive (ot muse than 2 weeks (B weels).

Of the 6 caglomate compamnnls tested,  Baygon,
180600, and UC 10851 praduced satislaciony resulis
for moe than 3 weeks on any wirface, H-96% wns
(w1 saperior o Baygon aud UG J08%) on impainal

Val, $9, No, 1

wetal, sasanite, amd gite. (o painted metal Basgon
amd TEANN wave cquisa’ent ettty that sere betier
than thene ohtained with UG 1IRGE

Daseuession="The data Cor the 22 conponends againa
M. damestica and B, gevennnees not only indicate won.
siderable vaiation hetween and within the 1 clses
ol campoitds involied e adw unpliasin b efbeany

Talile L=Number of wevks of foctive Rifls of fewiale
M. cdomiesting® expaosest for 0 ppn e etmulsdon yesidues of
satloun copnindy on | slises

tohaneed  Masene

tree 12} ur 1ile
o M Uy ' Une
lan Peninls I PFarted painied patated painted
punphiate dublogun W [} L] 3 |
[t 1 1] ' ]
i t ] 1 )
nahad ot % [} \ 0
[l 5 [} % [
L] ) u 1] [
phimphot L0245 L) | I 1 ]
vty 1) L] 5 “ b
L1 b} ) n % "
[ ITLY W ] ) b 3
(L1 b1 12 M |
pL ] M &5 (4 1"
|| FERY] e 1] 1 i h
Hmy \ A 1 1
AN 1 " 1 %
[ TP A My 1] 1] i [\
FILL [} 1 ] 0
Qi i 3 1T] 1] ]
G sy i) i ] 0 1]
106 it a 1] "
F L] 1] )] L [1]
1 bt “ 1] & ] [ 1]
e ] 3] 1 1
F-LL I " ] [
ropncl® i \ 1 1
1) 1 1 1
i k] 3 '
L] [ " 1
Sanfles L) 1] ] \ n
NS 1 1] 1] ] o
L1 1] F1) [H LU
plumplstan. tittw thaage? 20 1] un o
it ddinatye
LI BT o L) [ n 0 [
[ILT] 1] 1] o [
fab i) n ) 0 -
LA ALY LU " )3 n a
[IL} n 0 [} o
Sub It 1] 1] n
Mankrt “t " i [1] )
Nt i 1} 1 { L[]
LT 1] ] 1 L}
Saulfer bl (] 0 0 [}
No2Tme e " ] fn o
LY " 1 w 1)
Saafler ] 1] ] ] [1}
N2 0 " [ 0
Pl 1 H a (1]
carhamat, B ) [ b n ]
1talk 1 L) | !
amy 3 L ] s
Narer ] '] 11 ) 0
e (L] | 1 0 %
mw n b3 ] [ 5
H BT L H F ) [\] n
[[LT] v »n i3 n
L ) [} 3 [k
HKs-HE2 50 4 L] 1 ]
R [ 7 % ] 4 .
b1 ™ " ] 17
v it W ] ] [ "
110 n ] 0 f
200 i} 9 4] a

L CSAM A srain unbrey Indicainl lerwise,

» Robwerde—43 strain {liekdrin tesivant).

* Tesind ot 40, M), 00, and 200 mg I* on 3 susfaes o 1y
¢ Tosted 20 120 g1t on 3 siaers only.
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of she vomponmls is inlluenged by the sutbace material
preated.

While the v'mpounds in the pliosphate amd phos
photdithioane davses, exeept fa ditietlinate, wete L

Table L =No. of wichs of edlithe M ol female N,
gromandia® eaposd for 3 by to cnsbvion sesistlues ol vagi
s compotignly on 4 siraces,

AL FULTE
e 114

.. .
tn Un-
Pasttedd paipsted patedd segntedd

disdlirnim 500
(L0
LT
tasld] a
tmr
Byl
Nsser k1]
g hm
e
134 A
juel
am
i Ll
LT
poL L
Reltdidh 1]
(LY
Fal ]
{F e
(LT
H.LT]
shacituni e 1
L]
an
funthion Ul
[1T3
LT}
el L]
-y
[[LH
L]
Sl )
R LT I 1)
2

Tterenkes U
Tanly L
i 1

sfriiim B
101

oI

St ler o
N 2Es Hw
Su

herel.] L]
[{LY)

LT

N2 ]
T 1K
. . i

e L 5
10

20

Raser iy
330 e
W

(IR w
00

RS 12 "U.‘l

Goalvamimd
e ba!

Lavn: Mg~ -
[T W

{Lw

phemphate
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phus gl
thatr
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& Chikgtane veshiant (Liwt Rugher sraing.
S Tevied at 10, B, 100 30d 200 g 1
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loss tlective thane the vathamaes or piosplisthi.
oty el the vaidalngy i ety within these
thasas (v, TTRS EVZ ass RS ainst B wrr-
wicetga ot vs, U 1TSS E agciint W, dosmeda iy wonkid
indicare thar thew dighosonaes ate one spediic lin
indiniudiead conponeuds thas ducacesistic of the demi.
cal e

Lhe elleor ol sinbace mvaterial on the puneins ol the
dillegent aompoutidy bs domenarnd in these diemi.
tals it are ankedly tonie to the 2 spedies ol inseas
tested, Ot basis of e 22 wnpunnials, it is age
peatent that vnpainted meiad s e ssatace on which
the depunity ware etbecdie Tor the gacatest period, wieh
the geserse mie lor paintal mctal, Depanits on the
othier sufaces, asgilialt tite wind susonite, persisted let.
ter gl those o graintesd netal {eseept b dimetlin.
dtey bt were dedisitels fnletion o tedduaes o an-
painied weral, Exceprisin ga this genenalization me
evilont, s TR jemained eiteodve pgainst Toth
lles sl canbioachion T extetded  periods on une
,mimnl metals tile, womssanite, Anoiher itdiseation
s thie rosahis b BITA0E whose deposity an 240 g WY
were egually ctbective agaitise Nies one paintest and une
painted metal sitbaces, il exeeptions e Baser
10237, nalod, oo dictibirsns,

“The dosage applivd tas been imdivied (Mathis ond
Sthoof 13y as setimes indlueming the effear of
the sutlace mateadal on the persistenny ot sesidues,
Ll bt for B3T3 00 against M. domestion bdicote jt
av highly efective an unpainiat metad st 30w
bt completely impotent st tat doesage on painted
metal, Howeser, at 200 mg (¢ the compeaind shional
eequal elhicies on bothy these subaces, With 119600
sinilar sesponse v apparent on wngainted metal, wa-
sanite, atud tile wgaivet either M. domedica ap 8. cer-
manica. With other compoumls (N 2101 on painged
wmetal and ile, HRS D122 an iavnite, UG 10850, an
incicaw dn dosige dil not protiee any diange i abe
clhitacy of e dvepaosit on ceriin sbies,

Difleremses in speies ispoe o vnied with the
compantid, Cumlumml\ cleaive aguwing M. domtestiva
conld gise s simboar ey againet 2 gesmanica (e.g..
ELtnitti) , or could show ot fower degeee of etiee-
tivenews (1L373010, 31098, JIRS 1102y,

Asvownrpave s ="Theswe siadics were condued
s art of o contractal igicement between the Gom-
tinitalile Disease Cenier and Buean of Ships of ahe
Deprartient of the Navy, The aathors ate fndebied
10 Mr, Wasne Sheltan ot tedmieal ashtanee,

REFERENCES CITED

Jabobh, W L., 11, F. Mhoof, 1963, bafwnatiny stindies
of mew Irneethkldes ogains i agnito lavae aal adutis
Nterwpuiter News 23¢0) 2 30 0,

Marhis, W and 1 F Mbool, 1963, "Thie ofledt of sutlace
waterial, retcatwent amd lovunutation on the 1evidnal
;lnll.h‘l'lg of seveno) hssesthehlee, Meragiiteo News 230 :

-

School, 38, Fu 1L L. MeMillan, and W, Malhis 1962,

The clivaivenes of g carhamate insecticides as

1vhlual depunite sgainet Auopheles quadtimacntatug,
Mistjuito News 2203y 5 9607,




